Digital High-Resolution Melt Platform for Rapid and Parallelized Molecule-by-Molecule Genetic Profiling.
This work presents a microfluidic Digital High-Resolution Melt platform for absolute quantitation and sensitive detection of locus-specific sequence variations on a molecule-by-molecule basis. The platform provides a facile means for assessment of hundreds to thousands of single DNA copies by digitizing template molecules in a 4096 1-nL array microfluidic device and observing the sequence-dependent fluorescence changes during temperature ramping. The analytical capability of this platform is demonstrated in several applications, such as digital assay characterization, detection and assessment of DNA methylation heterogeneity, and detection of rare biomarkers at frequencies as low as 0.0005% target to background molecules.